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RECYCLABLE, DIGITAL ONE TIME USE VIDEO CAMERA 

FIELD OF THE INVENTION 

[001] An aspect of the invention generally relates to a digital video canfiera, 
devices, and business methods associated with a one-time-use digital video 
camera. 

BACKGROUND OF THE INVENTION 

[002] The design of the multi-use digital video cameras allows the consumer to 
film as many videos as desired. The video camera may be limited in video 
storage capacity or battery capacity but the consumer has the ability to extend 
the capacity by buying consumable blank tapes or recharging the battery. Multi- 
use digital cameras are designed to provide the consumer with digital 
photography experience that is under the control of the consumer. They allow 
the consumers to preview the filmed video segment, add information on the 
video content (i.e. date etc.), adjust controls to set resolution and image quality, 
and other digital capabilities that define the digital video experience. The multi- 
use digital video camera may possess a large amount and variety of internal 
processing power. In a multi-use digital video camera, the central processing 
unit. Application Specific Integrated Circuit (ASIC), and/or micro controllers 
should be able to provide the consumer with the above features as part of the 
digital video experience. Some multi-use digital video cameras contain the 
components to process and enhance the video data within the camera itself. 
The communication port in a multi-use digital video camera (serial, parallel, USB 
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or any other type of communication) is designed for maximum compatibility with 
other consumer devices or computers. The easier it is to connect to another 
device the better it is. 
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SUMMARY OF THE INVENTION 

[003] Various methods and apparatuses are described in wliich a digital video 
camera has a non-volatile digital storage medium that stores captured video 
content in a digital form. A server external to the digital video camera has a 
communication port to receive the captured video content. The server has a 
processor configured to process the video content and to supply the video 
content to a consumer In a video format useable by other consumer devices. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



[004] The drawings refer to the invention in which: 

Figure 1 illustrates an embodiment of a block diagram of a digital one-time 
use video camera. 

Figure 2 illustrates a block diagram of an embodiment of a digital one-time 
use video camera communicating over a secure connection to an external 
processing unit. 

Figure 3 illustrates a block diagram of an embodiment of an external 
processing unit to process and enhance the video content captured by the digital 
one time use video camera. 

Figure 4 illustrates a flow diagram of an embodiment of a use cycle of a 
digital one-time use video camera. 

Figure 5 illustrates a flow diagram of an embodiment of a life cycle of a 
digital one-time use video camera. 

While the invention is subject to various modifications and alternative 
forms, specific embodiments thereof have been shown by way of example in the 
drawings and will herein be described in detail. The invention should be 
understood to not be limited to the particular forms disclosed, but on the 
contrary, the intention is to cover all modifications, equivalents, and alternatives 
falling within the spirit and scope of the invention. 



Application 



4 



Atty. Docket No. 0570LP004 



DETAILED DISCUSSION 

[005] In the following description, numerous specific details are set forth, 
such as examples of specific data signals, named components, connections, 
types of limiting-use components, etc., in order to provide a thorough 
understanding of the present invention. It will be apparent, however, to one 
skilled in the art that the present invention may be practiced without these 
specific details. In other instances, well known components or methods have not 
been described in detail but rather in a block diagram in order to avoid 
unnecessarily obscuring the present invention. Thus, the specific details set 
forth are merely exemplary. The specific details may be varied from and still be 
contemplated to be within the spirit and scope of the present invention. 
[006] In general, various methods and apparatuses are described in which a 
digital video camera has a non-volatile digital storage medium that stores 
captured video content in a digital form. One or more servers external to the 
digital video camera have a communication port to receive the captured video 
content. At least one of the servers has a processor configured to process the 
video content and to supply the video content to a consumer in a video format 
useable by other consumer devices. The digital video camera may be designed 
to function with the infrastructure of servers and back-end processing rather than 
consumer electronics internal to the video camera doing the video processing. 
The digital video camera captures image and sound data and formats that data. 
The digital video camera captures image and sound data with minimal - 
processing to improve its quality. The digital video camera stores the video 
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content internally in a digital state for further processing and use by the servers. 
The digital video camera may be a digital one-time use video camera (Digital 
OTUVC) having a limiting use component within the digital OTUVC that restricts 
the use of the digital OTUVC for a single use cycle. Once the digital OTUVC 
reaches an "end of cycle condition" caused by the limiting use component, then 
a proper indication is provided to a user and the digital OTUVC disables itself 
from further use in that current cycle. A consumer returns the digital OTUVC to a 
retail location for processing. At the retail location, the one or more external 
processing units read the stored captured video data, process the video data to 
improved its quality, and generate a consumable output such as prints, web 
uploads, a compact disc with the video content, a DVD with the video content, 
etc. The digital OTUVC may then be refurbished and distributed for another use 
cycle. 

[007] Figure 1 illustrates an embodiment of a block diagram of a digital one- 
time use video camera. The digital OTUVC 100 may have a photo optic sensor 
102, such as 1280 x 1024 Pixel Complementary Metal Oxide Semiconductor or a 
Charge Coupled Device sensor, a volatile memory 104 for code execution and 
temporary video content capture, such as thirty two megabytes of Synchronous 
Dynamic Random Access Memory, a non volatile digital storage medium 106 to 
store the captured video data in a digital form and format as well as storing 
associated meta data. A non volatile memory 107 for storage of firmware and 
settings, a central processing unit 108, such as a micro-controller, an ASIC, etc., 
one or more communication ports 110, such as a proprietary Universal Serial 
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Bus-based interface, a digital view finder/playback display 124, a status display 
112, such as a LCD. a power supply 114, such as non rechargeable batteries, an 
audio indicator 116, such as a speaker, an optical lens 126, a microphone 128, 
and a user interface 117. 

[008] The photo optic sensor 1 02 may convert an optical image filmed by the 
camera into a data array. The optical lens 126 projects the actual images onto 
the photo optic sensor 102 to convert the analog images into an array of digital 
information. The photo optic sensor 102 quantifies the variable shades of light 
focused on the photo optic sensor 102 by the optical leris 126 into data arrays 
representing a discrete number of colors. The photo optic sensor 102 may also 
contain an ASIC to provide several optional features such as automatic exposure 
adjustment, automatic white balance, and automatic gamma compensation. The 
automatic exposure adjustment changes the photo optic sensor's 102 light 
sensitivity depending upon the lighting conditions. The automatic white balance 
balances the hue of the color spectrum in the data array. 
[009] The image capturing components, the optical sensor 1 02 and the 
optical lens may be capable of capturing a large and rapid sequences of photos 
such as 30 framers per second or more over any period of time. The optical 
sensor 102 may either be a CMOS sensor, CCD sensor,.or other similar sensor 
to support this frame rate. The microphone 128 captures the sound 
corresponding to the captured images. The microphone 128 and optical sensor 
102 combine to supply the captured video content to the central processor 108. 
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The digital OTUVC 100 may capture a very rapid succession of still images and 
store the soundtrack in synch with the images. 

[0010] When the video content is captured in a digital form, the video content 
is easily compressible to store or transfer the video content, modifiable to 
enhance the quality of the final video product, and transferable within the camera 
and to components external to the camera. 

[001 1] The memory components are used to both store the video stream of 
data as well as to develop the video stream of data. The memory components 
also execute the necessary code in order to operate the OTUVC 1 00. There 
may be multiple types of memory components in the OTUVC 100, each memory 
customized for a different purpose and cost. The two main types of memory 
may include volatile memory such as SDRAM, DRAM, etc. and non-volatile 
memory flash memory, write-once memory, etc. Non-volatile memories 1 06, 1 07 
and volatile memory 1 04 are examples of such memories. 
[0012] The processing unit 108 may execute the firmware instructions stored 
in the non-volatile memory 1 07 and copy the instructions to the volatile memory 
104 for execution. The processing unit 108 controls the operation of the digital 
OTUVC 100. The processor unit 108 also has logic to process the stream of 
data that is generated by the image and audio capturing components and 
transform the captured video content into a pre-defined file structure. The 
processing unit 108 may have logic configured to store the video content in a 
non-consumable video format only visible and retrievable in an intelligible form 
from the external processing unit and the digital camera itself. Thus, the 
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processing unit 108 may use portions of the volatile memory 104 to covert the 
raw data into captured video content in either a proprietary or a standard video 
file format, such as Motion Pictures Graphic (MPG) MPG1, MPG2, MPG4, 
MJPG. The compression logic 132 may compress the video data prior to storing 
the captured video data in the non-volatile memory 106. 
[0013] The compression logic 132 may use video and audio compression 
techniques such as video compression standards such as a variant of Moving 
Pictures Experts Group (MPEG), a Motion Joint Photographic Experts Group 
(MJPEG), Pulse Code Modulation (PCM) or similar compression standard. The 
compression logic may use video and audio compression techniques such as a 
proprietary video and audio compression algorithm decompressable merely by 
the external server, compression of composed video images, compression of 
three video channels (R, G, B), compression of raw sensor data in separate 
video channels (R, G1, B, G2), down sampling frame-rate of video stream, or 
similar compression technique. 

[001 4] The communication port 110 may facilitate communications between 
the components internal to the digital OTUVC 1 00 and devices external to the 
digital OTUVC 100. Communication components at the communication port 100 
may include the controllers, connectors and a circuit to allow data from the 
internal OTUVC 100 memory to be transferred to the one or more external 
servers. Data may be transferred via a communication protocol such as 
FireWire, USB 1 or 2, MicroWire, etc. and may include data compression and 
encryption/decryption processes. 
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[0015] Also, the communication port 1 1 0 may receive reset signal to allow the 
digital OTUVC 100 to be used for another use cycle. A propriety mechanism, 
such as a key, may communicate a physical or electronic signal through the 
communication port 1 10 to reset the digital OTUVC 100 for another use cycle. 
The reset may erase the existing captured video content on the non-volatile 
. digital storage medium 106 and prepare the non-volatile digital storage medium 
106 to receive new video content. The refurbishing process may also upgrade 
the firmware and change camera parameters such as life cycle criteria, user 
interface functionality, etc. 

[0016] The digital viewfinder 1 24 allows a user to see the images of the video 
to be taken and to target that area. The display of the digital viewfinder 124 also 
allows the user to review video data that has been recorded on the internal non- 
volatile digital storage medium 1 06. Thus, the viewing components may be used 
for both targeting the photography subject as well as reviewing the captured 
data. The digital viewfinder 124 may be an active electronic component such as 
a screen active or reflective Liquid Crystal Display (LCD). The playback display 
portion of the optical viewfinder 124 may be a higher quality multi-shade display 
capable of showing duel-tone or full color pictures and/or video segments. The 
camera may also have an optical viewfinder (not shown) having a set of lenses 
and optical elements. 

[0017] The status display 112 visually communicates information, such as 
displaying current camera status, remaining recording time, batter level, low 
lighting conditions, and other similar information. The status display 112 LCD 
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may be an ultra low-energy consumption black and white segment-based display 
that shows pre-defined symbols and patterns. 

[0018] The digital OTUVC 1 00 may have an internal casing 129 and an 
external plastic casing 130. The casings 129 and 130 protect the digital OTUVC 
100 in every use cycle and allow for a quick and easy refurbishing process. The 
internal casing 129 may contain the electronic components associated with the 
digital OTUVC 100. The external casing 130 may be hard shell designed to 
protect the digital OTUVC 100 and to prevent a repeated use of the digital 
OTUVC 100 by the user. For example, the external casing 130 may be keyed in 
conjunction with the focus lens 126 such that the internal casing 129 can only be 
removed in the factory or else render the entire digital OTUVC 100 useless. This 
would prevent the user from replacing an expired power supply 114, extending 
the capacity of the memory, volatile memory 104 or non-volatile memory 106, 
storing the image data, and or other mechanisms in the digital OTUVC 100 
design so that the digital OTUVC 100 is only used by a particular consumer for a 
single use cycle before being returned to a factory to be refurbished for another 
use. A soft protective layer, such as Styrofoam may exist between parts of the 
internal casing 129 and external casing 130. The physical reset mechanism 123 
that is inaccessible through the external casing 130 may be located anywhere 
along the internal casing. The casings 129 and 130 may be highly customizable 
so the same internal OTUVC components can be used over and over again for 
multiple use cycles and potentially move between customers according to 
inventory needs. 
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[001 9] The power supply 114 supplies power for all of the components within 
the digital OTUVC 100 but once the video content is captured and stored in the 
non-volatile memory 106, then the power supply 1 14 Is no longer required to 
maintain the captured video data. The power supply 1 14 may contain several 
circuits with different power requirements. The power supply 114 may include 
any type of battery single-use or rechargeable or be an external AC or DC 
source of power. 

[0020] The single-use per cycle restriction may be implemented through use 
of various design mechanisms. A few examples of design mechanism will be 
described to illustrate limiting the digital OTUVC 10Q to a single use cycle. A 
limiting use component within the digital OTUVC 100 restricts a consumer's use 
of the one-time-use digital video camera for a single use cycle. For example, the 
digital OTUVC 100 may allow the consumer to use it freely until the digital 
OTUVC 100 runs out of power. The power supply 1 14 may be batteries having 
enough amps to be good for approximately 10 hours of use. Similarly, the power 
supply 114 may connect to a circuit to continuously drain the power supply 1 14 
once the power button 1 18 is pressed to make the use of the video camera good 
for a maximum period of time. The digital OTUVC 100 may allow the consumer 
to film video until the non-volatile memory 1 06 is full. A clock circuit may monitor 
the amount of time recorded and triggers a kill signal to disable the digital 
OTUVC 100 from further use in the current use cycle. A clock circuit may 
monitor the amount of time elapsed since the video camera was initially activated 
for this current use cycle and triggers a kill signal to disable the one-time use 
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digital video camera from further use in the current use cycle. The internal 
casing 129 and external casing 130 may be designed to not provide access to 
remove the actual memory containing the video data. Each digital OTUVC 100 
may contain a unique identifier 122, such as a digital code embedded in the non- 
volatile memory 106 of the digital OTUVC 100. The digital OTUVC 100 imprints 
this unique identifier 122 on the captured video taken by the digital OTUVC 100. 
The unique identifier 122 then may be used to track use of this particular digital 
OTUVC 100. Criteria may be used to limit the use of the digital OTUVC 100, 
such as the amount of recorded video associated with this unique identifier 122 
or the number of recycle rotations associated with this unique identifier 122, etc. 
Further, many other designed single use restrictions may be built into the digital 
OTUVC 100 to force a consumer to return the video camera to retrieve the 
captured video content within the video camera and have the video camera 
refurbished for another use cycle. 

[0021] The User Interface 117 may include physical buttons such as shutter 
button, a On/Off power button 1 18 with automatic power-off on idle, a record 
button 120, a delete last shot button 121 , a review the last segment button, and 
other similar buttons. 

[0022] The non-volatile memory for firmware may store instructions for 
functional features that provide the consumer with a better usage experience. 
The firmware provides the ability to review the last recorded video segment from 
an initial press of the "record" button to the next pressing and prompt the user on 
the viewfinder display 124 if the recorded segment should be kept or erased. If 
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erased, the video segment is removed from the non-volatile memory for data 
storage 106. The processor adjusts the remaining recording time indication on 
the status display 112 accordingly. The firmware provides the ability to record a 
short video segment after a pre-defined period of time with the use of a timer 
countdown. The user can utilize this self timer function to film video of them self. 
For example, the digital OTUVC 100 may automatically record fifteen seconds of 
video after activating the self-timer function and a ten second countdown delay. 

The digital OTUVC 100 may also capture high quality still images 
instead of a video segment. For example, the file size of a single high-resolution 
still photo shot may be equal to 15 seconds of video in the non-volatile memory 
1 06. The stored file may also include the recording of the still image soundtrack 
of the audio during the picture taking. During processing of the video content by 
the external server, still photo shots may be generated from the video playback. 
The processor 108 may use instructions from the firmware 107 to format the 
captured pictures and video in a proprietary format keyed to be compatible with 
the software in the external server. 

[0023] The digital OTUVC 100 may use standard connections for the 
communication port 1 10 in order to off load the data files stored in the volatile 
memory 104 or non-volatile memory 106. The connector to the communication 
port 110 may also be proprietary. The proprietary connector may be physically 
different in shape or wired differently than current industry standard connectors. 
The digital OTUVC 100 may connect to a special device, such as an external 
processing unit, that are distributed in specific retail locations where the videos 
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can be off-loaded to an online site or embedded onto a non-volatile computer 
readable medium. 

[0024] As discussed, little to no image processing occurs in the digital OTUVC 
100. The central processor 108 may store raw image data from the photo optic 
sensor 102 into non-volatile memory 106. The central processor 108 may store 
raw digitized audio data from the microphone 128 into the non-volatile memory 
106. The raw captured video data is then sent through the communication port 
1 10 to the external processing unit to process the raw video data. 
[0025] The digital OTUVC 100 also records meta data to be sent through the 
communication port 1 10 to the external processing unit to enhance the quality of 
the processing of the video data. The meta data may be the lighting conditions 
at the time of the video capture, white balance parameters of the sensor when 
the video is being shot, whether a light projector was used or not, selected to a 
self-time shot or not, exposure time, a start time and an end time of when a user 
was requesting a digital zoom of the video imaging, etc. All of the meta data 
allows the software in the external processing unit to understand the conditions 
and the features the user desired to insert when the video data was captured. 
With the addition of the meta data, the software in the external processing unit 
may generate a higher quality processing of the video data based on 
adjustments due to the information in the recorded meta data in order to supply a 
high quality consumable video product. 

[0026] Figure 2 illustrates a block diagram of an embodiment of a digital one- 
time use video camera communicating over a secure connection to an external 
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processing unit. The digital OTUVC 200 may connect though its communication 
port over a secure connection 262 to an external processor 264 such as a 
server. The external processing unit 264 may be located at a retail location. The 
external processing platform may have a viewer module 266 that also allows the 
consumer to view the final video product and to receive the final video content in 
a non-volatile digital storage medium, such as a DVD or CD ROM as well as 
other permanent mediums such as photographs. The external processor 264 at 
each retail location may cooperate over a network 268, such as a wide area 
network, a virtual private network, Internet, etc., with co-located servers 270 to 
process and enhance the original video data. A central database 272 at the co- 
located servers 270 may store a set of enhancements particular to each retail 
location. The set of enhancement may be added into original video data from 
the digital OTUVC 200 to generate the final video product supplied to the 
consumer. 

[0027] Figure 3 illustrates a block diagram of an embodiment of an external 
processing unit to process and enhance the video content captured by the digital 
one time use video camera. The external server 364 receives the captured 
video content and meta data from the digital OTUVC via the secure connection 
362. The communication port 374 may have logic to authenticate the received 
original video content, identify the digital OTUVC sending the video data via its 
unique identifying number, and log the collected video data. The external server 
364 may have one or more processors 376 configured to process the video 
content and meta data, as well as manage the devices, such as a CD ROM/DVD 
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read/write drive, photograph making mini lab, etc. The extemal server 364 has 
logic and software to process and enhance the original captured video content 
from the non-volatile digital storage medium of the video camera. The original 
captured video content may be stored in a memory in the external processing 
unit 364 in order to process the video data and perform a series of procedures to 
ensure that the image and sound quality is as high as possible. The server may 
have logic to color balance 377, construct the video 378, provide noise reduction 
on the video and audio 379, sharpen of the video imaging 380, compensate for 
lens distortion 381 , provide gamma and color correction 382, scale and format 
the video imaging 383, provide instruction for media specific processing 384, as 
well as other logic. Thus, the extemal processing unit 374 processing may 
Include the ability to analyze the video footage and data from the camera to 
enhance its quality on a variety of scales such as brightness control, contrast 
control, dynamic range balancing, color balance, sharpness, motion smoothness, 
noise reduction, inter-frame interpolation such as up-sample frame-rate, etc. 
Also, the logic and software in the server provides audio enhancements by the 
ability to analyze the audio segments and data from the camera and improve its 
quality on a variety of scales such as volume, clarity, and noise reduction. 
[0028] The external server 364 processes the video imaging and sound 
supplied in order to furnish the video content to a consumer In a video fomiat 
useable by other consumer devices. The external server 364 may enhance the 
processing of the original video data by compensating for other factors indicated 
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in the meta data associated with the captured video data such as lighting 
conditions, zoonrj feature activated, etc. 

[0029] The external server 364 may enhance the original video data by 
adding in stock video footage intermixed with the original video data when the 
video product is supplied to the consumer. The external server 364 may also 
enhance the original video data by superimposing special effects such as a 
colorful border, sprinkles, stars, etc. onto the video footage supplied to the 
consumer. The logic and software in the external server 364 detects for 
expected opportunities in the original video content to add additional stock video 
footage or effects into the original video content. The external server 364 may 
enhance the original video data by detecting for natural points to add in sweep 
and fade effects. The external server 364 may enhance the original video data 
by adding other post production features superimposed or intermixed with the 
original video data. The external sen/er 364 may also detect and assist in 
motion stabilization, such as the minimization of hand held jitter effects, on the 
captured video data in production of the final video product. 
[0030] Referring to figure 1 , the digital OTUVC ICQ may capture user initiated 
processing annotations from the User Interface 117 for post production 
enhancing of the original video data. Annotations may be noted in the meta 
data. The external server may enhance the original video data by adding in a 
feature indicated by the meta data such as a digital zoom or wide panning effect. 
The user interface 1 17 may provide these buttons to a user but not actually 
contain that functionality within the camera. The annotations create start and 
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end segments of time in the video content. If, for example, the user annotated a 
zoom feature to be performed, then the post production enhancing by the one or 
external servers changes the original captured video to reflect this annotation. 
The final consumable video product contains these enhancements to the original 
video data. 

[0031] Referring to figure 3, the external processing unit 374 at the retail 
location may provide a variety of consumable products such as CD ROM and 
DVDs of the final video product, photographs, etc. The external processing unit 
374 may be located as a retail-location device that enables the digital OTUVC to 
get connected to other digital devices such as a monitor, television, printers, 
email, etc. Once the processing stage is complete the image and sound data is 
ready to be used by other devices such as a view station 385, an upload to the 
internet via a modem 388, a printer, a photo finishing Mini-lab 386, a computer, a 
CD ROM/DVD read write drive 387, or any other similar device. 
[0032] Using these products the consumers can review their captured 
memories, share the video content with their friends (physically or electronically), 
and store the video content for safekeeping. Consumers may also request 
further consumables at a later date and may do so through the Internet, a self- 
service kiosk, or at a central service location. The server may use the mini lab 
386 to generate prints directly from the video or process still images for high 
quality printing. The external processing unit 374 may create standard Video 
CDs such as VCD1 , VCD2 or SVCD, which can be viewed on both home/office 
computers as well as many advanced DVD players. The external processing 
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unit 374 may generate an interactive DVD with titles of all of the footage and 
data. The DVD would allow the consumer to view the content asynchronously 
and skip directly to any segment/picture. The external processing unit 374 may 
upload video segments and/or still photos to a web hosting service for online 
sharing and publishing. This sen/ice/product includes not only the upload but 
also the special processing that is required for minimizing bandwidth and 
download time. The external processing unit 374 may create a viewing 
application that can be used on standard home/office computers. This 
application includes all of the video/audio and still images captured by the video 
camera and allows the consumer to view, manipulate, and share his/her footage. 
[0033] The logic and software in the external processing unit 374 also 
provides the ability to scale video stream and still images to multiple sizes for 
multiple applications. The external processing unit 374 provides the ability to 
convert video stream and still images to a variety of other formats for all 
consumable products and services. The logic and software in the external 
processing unit 374 may be configured to automatically detect a scene change 
or a "good image" and extract a still image out of a video stream. 
[0034] The external processing unit 374 may also receive updates from the 
co-located sen/ers by 1) manually pressing an update button, 2) firmware 
periodically self initiating a remote update, 3) accepting an update initiated by a 
remote server, or a similar method. The external processing unit 374 sends a 
signal to the remote co-located servers 370 to receive maintenance updates, 
such as firmware and software updates. The processing unit 376 in the external 
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processing unit 374 may reference a dial up number and an identifier from the 
non-volatile memory 375. 

[0035] The external processing unit 374 receives a signal to check if any 
video files are stored in the non-volatile memory. If video files are stored in the 
non-volatile memory, then the external processing unit 374 uploads the video 
files to an off-site server 370. Further, the video may be temporary stored 
external to the external processing unit whilst software or firmware updates occur 
within the external processing unit. The software or firmware updates are 
downloaded and occur within the external processing unit 374. 
[0036] Referring to figure 2, the processing of the video data by components 
(external to the digital OTUVC 100 allows the amount of components, such as 
specialized processors, required within each digital OTUVC to be minimized. 
The multitude of consumer digital OTUVCs can all lack the expensive video 
processing and video enhancing components as long as the external server 
servicing the digital video camera has these components or similar components. 
Further, the sen/ers at the retail locations may minimize the amount expensive 
video processing and video components in each server at a retail location. Each 
server at a retail location may communicate data over the network to these video ^ 
and processing components located within the co-located servers. 
[0037] Figure 4 illustrates a flow diagram of an embodiment of a use cycle of 
a digital one-time use video camera. 

[0038] In block 402, a consumer purchases a digital OTUVC from a retail 
location and takes the digital OTUVC for a single use cycle. The terms and 
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conditions of that use cycle may be defined on the product packaging. Further, 
design mechanisms have been built into the camera to limit a one-time-use 
digital video camera for a single use cycle. 

[0039] In block 404, the consumer uses the digital OTUVC for as long as the 
single-use restriction is not surpassed. Once the consumer is through with the 
first use of the digital OTUVC, then the consumer can buy refills or resets to 
make another use of the same digital OTUVC. While in use, the digital OTUVC 
can only be used according to its built-in logic (allow to delete only the last 
shot/segment for example) and usually cannot be connected to any home 
device. A dne-time-use digital video camera may be constructed compact 
enough and with physical dimensions that allow the one-time-use digital video 
camera to be pocket sized. 

[0040] In block 406, the consumer may take or mail the digital OTUVC to a 
store where he/she can off-load the captured video and potentially purchase a 
consumable video product for safekeeping. The video data captured by the 
digital OTUVC may be communicated to an external processing unit to process 
the video data. The quality of video data stored in a digital form by the one time 
use digital video camera may also be enhanced with the external processing 
unit. 

[0041] The digital OTUVC may be designed to minimize the risk of improper 
use of the camera and violation of the use-cycle model. In order to support this 
business model, the large number of video cameras should not be abused by 
malicious users who would try and "hack" the system for multi-use at home 
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without going through an authorized refurbishing facility/server. The digital 
OTUVC may use proprietary communication protocols and data formats to 
prevent any unauthorized person from using the data in the camera and the 
point may be designed to prevent a "hacker*' from being able to communicate 
with its communication port all together. This implementation may also include a 
challenge-response mechanism where unless provided with a proper response 
to a challenge phrase all communication is halted by the camera. For example, 
the digital OTUVC may communicate its serial number and expect a pre-defined 
response that only an authorized host may know. Without the proper response 
the digital OTUVC would shut all communication down until disconnected and 
connected again. 

[0042] After the processing of the original video content, the microprocessor 
in the external processing unit sends a signal to the digital OTUVC to delete the 
video content stored in the digital OTUVC. Although, the signal may hot delete 
the video content from the camera ensuring that intellectual properties will not 
get lost by mistake. The signal may just mark the files for deletion, but not 
actually delete them. Thus, the consumer is forced to return the digital OTUVC 
to a vendor such as retailers, wholesalers, theme parks, consumers, and other 
avenues of distribution in order to for the consumer to obtain video content 
captured during the use cycle. 

[0043] In block 408, a vendor has to process the captured video content in 
order for a consumer to archive their video content in a format playable by 
television, computer, etc. Once the consumer is through with the digital OTUVC, 
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then the consumer brings the digital OTUVC 100 back to the store where the 
consumer gets prints and/or online uploads. The consumer receives any of the 
consumables the specific business program for the digital OTUVC includes for 
example, some consumables may be given for free while others may require 
additional purchase. The digital OTUVC may stay with the store, the consumer," 
or be sent to the factory for refurbishing. 

[0044] In block 410, the digital OTUVC is then collected to a central 
refurbishment center where it is tested for proper functionality, parts are cleaned 
and/or replaced, and the entire product is repackaged for reintroduction into the 
market for a new use cycle. The refurbishing of the one-time-use digital video 
recorder makes the camera operational for another use cycle of the one-time- 
use digital video recorder as well as may change of parameters of the video 
camera, and firmware in the digital OTUVC. 

[0045] Alternatively, a digital OTUVC may be refurbished at the retail location. 
The consumer has the ability to purchase a digital OTUVC reset token. The 
digital OTUVC reset token fits into a proprietary reset mechanism 123 designed 
into the external casing and internal casing to perform a physical single time 
reset. The digital OTUVC may be designed for a single use with the ability to 
purchase a digital OTUVC reset via a software command from the server. The 
reset command sends an authorization code stored in the server to the firmware 
in the digital OTUVC. During the refurbishing process, the digital OTUVC 
limiting-use component is reset and the digital OTUVC may have several quality 
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assurance tests performed on the camera prior to being distributed for consumer 
use again. 

[0046] In block 41 2. the one-time-use digital video camera may be designed 
to be sold during the first use cycle. The one-time-use digital video recorder is 
then sold for a second use cycle after refurbishing the one-time-use digital video 
recorder. The one time use digital camera may be designed on a cost basis to 
be refurbished and sold multiple times such as six or more times, before the 
camera manufacturer makes a profit from the sale of the camera. In addition, a 
loyalty program may exist where the same OTUVC is owned by the consumer 
and stays with the consumer for the life of the device. At the end of every use 
cycle, the consumer returns the digital OTUVC to the retail or central location 
where services are rendered, such as consumables generated by the server, 
and the device is reset on the spot for a new use cycle. The reset may be free 
or may include additional price. The camera manufacturer may sell the same 
one-time-use digital video camera multiple times to a vendor including 
distributors. The vendor in turn sells the same camera multiple times over its life 
cycle to consumers. The camera over its lifetime proceeds through use cycles of 
being sold, used, and refurbished. The one-time-use digital video camera is 
distributed to a retailer for consumers to purchase and take possession of the 
one-time-use digital video camera for a single use cycle. 
[0047] Various, additional techniques and algorithms may be employed to 
improve image quality. Low-res image quality improvement techniques may be 
used. The low-res image may lack smoothing due to low resolution. The image 
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needs to be enlarged (interpolated) about 400% and only then printed scaled 
down. The initial scaled image may be blurry as no new image information was 
provided but this technique improves the quality of the final (scaled down) image 
due to the fact that the smoothing elements (pixels surrounding the original 
pixels) are smaller than the size of the original pixels resulting in a smoother 
image. 

[0048] Also multiple shots of the same image may be employed. The low-res 
image may enable multiple rapid consecutive shots to occur. The digital OTUVC 
may take a given number of very rapid (few millisecond delay between shots) 
consecutive shots, such as four, of the same picture. The consecutive shots are 
overlaid one on top of the other to create a new picture in the following manner: 
One picture serves as the base. Each other layer may be added on top of the 
base with only 100/(n -1) percent transparency (n=number of rapid shots taken). 
The newly formed picture may be much smoother and more "stable" in terms of 
its patterns (especially in low lighting conditions where graininess may be 
apparent). 

[0049] Non-volatile memory usage improvement techniques may be used. 
The use of non-volatile memory is good for storing a scaled down version. For 
example, a 2.0 Mega pixel photo or video frame contains more information than 
may be required for a good quality 4" x 6" print, it is possible to scale each taken 
picture down to about 0.6 Mega pixel and saving about 70% of the non-volatile 
memory usage. Also the scaled down image may be of higher quality than an 
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original photo or video frame tal<en with a 0.6 Mega pixel sensor as its pixels 
were created using twice the information. 

[0050] Non-standard compression techniques may be used. Due to the 
"close cycle" nature of the recycling and refurbishing of the digital OTUVC it may 
be possible to use non-standard compression techniques with the digital 
OTUVC. Instead of creating JPG files, newer algorithms can be applied (e.g. 
wavelet compression) to save space (up to 75% saving compared to JPG) and 
potentially improve quality. 

[0051 ] Figure 5 illustrates a flow diagram of an embodiment of a life cycle of a 
digital one-time use video camera. 

[0052] In block 502, the use of a digital OTUVC is limited for a single use- 
cycle. The digital OTUVC has a limiting-use component to limit use of the digital 
OTUVC to a single use-cycle. The limiting-use component may vary and a few 
examples will be given again. 

[0053] In block 504, the limiting-use component may be a power supply, such 
as batteries, designed to allovy operation of the digital OTUVC for a 
predetermined period. After the predetermined period, the batteries would be 
depleted and need to be recharged or replaced during refurbishment of the 
digital OTUVC. 

[0054] In block 506, the limiting-use component may be a memory, volatile or 
non-volatile, with a given capacity to store data corresponding to that capacity. 
[0055] In block 508, the limiting-use component may be a preset of the 
amount of video that can be filmed. The available memory may be capable of 
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storing more video content files, liowever, a software program limits to the preset 
capacity of the memory. A unique identifier from that particular digital OTUVC 
may also be imprinted on each video file stored in the digital OTUVC. The 
unique identifier may be employed to track how many pictures have been taken 
by a particular digital OTUVC and what was done with them. Thus, a customer 
may be able to purchase a set number of reset tokens to allow the consumer to 
take more video with the same digital OTUVC prior to having to return the actual 
digital OTUVC. 

[0056] In block 510, the limiting^use component may be an inaccessible 
portion of the digital camera. In an embodiment, an external casing exists to 
prevent a consumer from having access to the power supply, memory, reset 
actuators, or similar components. 

[0057] In block 512, the limiting-use component may be proprietary 
connections utilized to ensure that a consumer or non-authorized vendor could 
access the data stored within the digital OTUVC. 

[0058] In block 514, the limiting-use componidnt may be an internal clock 
to predefine a set time period of use for the digital OTUVC. 
[0059] In block 51 6, after the digital OTUVC is manufactured and 
operational, then the digital camera is distributed to vendors such as retailers, 
wholesalers, theme parks, consumers, and other avenues of distribution. 
[0060] In block 51 8, the consumer buys and uses the digital video camera 
for a single use-cycle. In an embodiment, the design of the limiting-use 
component establishes the duration of the single use-cycle. For example, X 
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number of video segments, X period of time, X amount of memory space for 
storing video data files, etc. 

[0061] In block 520, the consumer takes pictures and returns the digital video 

camera to the retailer, mail-in facility, or Internet facility. 

[0062] In block 522, the extemal server enhances the original video data 

captured by the digital OTUVC. The external sen/er may improve the quality of 

the sound and the images in the video, add in stock video, etc. 

[0063] In block 523, the consumer obtains the final video product at the place 

where the consumer returned the digital OTUVC. The consumer may receive 

actual photographs, a CD ROM of their video, a DVD of their video, or an access 

the video files online. 

[0064] In block 524, the use of the digital video camera Is refurbished for 
another single use-cycle. The refurbishment may include a full quality assurance 
test and replacing the extemal shell if the embodiment includes a double shell 
implementation. 

[0065] In block 526, the limiting-use component may be reset either 
electronically or physically in order to refurbish the digital OTUVC. 
[0066] In block 528, the limiting-use component may be replaced either 
electronically or physically in order to refurbish the digital OTUVC. 
[0067] In block 530, after refurbishment, the same digital video camera is sent 
out for distribution again. In an embodiment, the refurbishing facility may be on 
location and the distribution is internal to that location. For example, in a theme 
park or a very large retail wholesale facility the recycling may be on site. 
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[0068] While some specific embodiments of the invention have been 
shown the invention is not to be limited to these embodiments. For example, 
most functions performed by electronic hardware components may be duplicated 
by software emulation. Thus, a software program written to accomplish those 
same functions may emulate the functionality of the hardware components in 
input-output circuitry. A non-volatile digital storage medium may be read only 
memory (ROM), flash memory, EPROMs, EEPROMs, or any type of medium 
suitable for permanently storing electronic data. Multiple ASICs may be used 
instead of one central processor in the digital video camera. The Invention is to 
be understood as not limited by the specific embodiments described herein, but 
only by scope of the appended claims, 



Application 



30 



Atty. Docket No. 05701 .P004 



